High performance liquid chromatographic-mass spectrometric determination of ginsenoside Rg3 and its metabolites in rat plasma using solid-phase extraction for pharmacokinetic studies.
To support pharmacokinetic studies of ginsenosides, a novel method to quantitatively analyze ginsenoside Rg3 (Rg3), its prosapogenin ginsenoside Rh2 (Rh2) and aglycone 20(S)-protopanaxadiol (ppd) in rat plasma was developed and validated. The method was based on gradient separation of ginsenosides present in rat plasma using high performance liquid chromatography (HPLC), followed by detection with electrospray ionization(ESI) mass spectrometry (MS) in negative ion mode with the mobile phase additive, ammonium chloride (500 microM). Differentiation of ginsenosides was achieved through simultaneous detection of the [M(+)Cl(-)] adduct of ginsenoside Rg3 and [M(+)Cl(-)] adducts of its deglycosylated metabolites Rh2 and ppd, and other ions after solid phase extraction (SPE). The /specific ions monitored were m/z 819.50 for Rg3, m/z 657.35 for Rh2, m/z 495.40 for ppd and m/z 799.55 for the internal standard (digitoxin). The mean recoveries for Rg3, Rh2 and ppd were 77.85, 82.65 and 98.33%, respectively using 0.1 ml plasma for extraction. The lower limits of quantification were 10.0, 2.0 and 8.0 ng/ml (equivalent to 0.1, 0.02 and 0.08 ng in each 10 microl injection onto the HPLC column) for Rg3, Rh2 and ppd, respectively. The method has been demonstrated to be highly sensitive and accurate for the determination of Rg3 and its metabolites in rat plasma.